Ipilimumab, a monoclonal antibody that blocks cytotoxic Tlymphocyte -associated antigen-4, leading to enhanced T-cell activation and proliferation, is associated with improved overall survival in melanoma. Its use can result in immune-related adverse events, the most common of which are skin rash, diarrhea, and colitis. Ipilimumab-induced hypophysitis is uncommon, mostly involves anterior pituitary, and is associated with abnormalities in pituitary MRI, whereas uveitis has been rarely reported. These immunerelated adverse events occur during therapy. This report describes a patient who developed uveitis and hypophysitis involving both anterior and posterior pituitary, without MRI findings more than 3 weeks after the fourth dose of ipilimumab. This case illustrates the unusual presentation of and diagnostic challenges associated with ipilimumab-induced immune-related adverse events.
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Ipilimumab is a recombinant fully human monoclonal immunoglobulin that blocks cytotoxic T-lymphocyteassociated antigen-4, leading to tumor cell destruction via enhanced T-cell activation and proliferation. Its use in malignant melanoma is associated with improved overall survival compared with traditional therapies 1, 2 ; however, activation of CD4 and CD8 T cells and release of inflammatory cytokines can also result in several immune related adverse events 3 (Table 1 ). These adverse events, which can affect approximately twothirds of patient, are an important source of morbidity and mortality. The most common immune-related adverse events are skin rash, diarrhea, and colitis. 1, 3, 4 Hypophysitis, although one of the most common endocrinopathies, is relatively uncommon with ipilimumab 1, 3, 4 and can be potentially difficult to diagnose. These immune-related adverse events frequently occur during therapy 1 and often with a typical timing pattern. 3 Although not universally true, frequently skin rash occurs after 2 to 3 weeks of therapy, diarrhea and colitis after 6 to 7 weeks, and endocrinopathies after approximately 9 weeks. 3 This report describes a patient who developed hypophysitis and uveitis more than 3 weeks after the fourth dose of ipilimumab, thus highlighting the associated diagnostic challenges.
Case Report
A 62-year-old man presented to the emergency department with nausea and vomiting for 5 days and dizziness for 2 days. His past medical history was significant for BRAF V600E mutation-positive melanoma of skin involving left anterior chest wall, pleura, and inguinal lymph node, which was diagnosed 2 years before his presentation to the emergency room. When the disease progressed after therapy with vemurafenib and a high dose of interleukin-2, the patient was started on ipilimumab (3.0 mg/kg every 3 weeks for 4 doses). After the first dose of ipilimumab, the patient developed persistent grade 2 erythematous maculopapular skin rash and itching, which was treated with methylprednisone (initial dose, ≈0.4 mg/kg/d of prednisone equivalent) and led to subsequent dose delays. With subsequent cycles, the patient experienced flares of skin rash requiring low-dose steroid therapy. The patient received the last dose of methylprednisone (4.0 mg/d) approximately 2 weeks before the presentation. The patient received a total of 4 cycles of ipilimumab, with the last dose given 23 days before presentation.
Examination revealed a blood pressure of 107/74 mm Hg, heart rate of 52 beats per minute, temperature of 98.5ºF, and respiratory rate of 16 breaths per minute. Physical examination was unremarkable. Laboratory tests revealed the following levels: sodium, 119 mmol/L; potassium, 3.8 mmol/L; chloride, 89 mmol/L; bicarbonate, 25 mmol/L; blood urea nitrogen, 9 mmol/L; and creatinine, 0.9 mg/dL, as well as a serum osmolality of 252 mOsm/kg, and normal hemogram results. Initially, normal saline infusion was started for presumed hypovolemic hyponatremia. Urine sodium and osmolality, measured after saline infusion was started, were found to be 134 mmol/L and 301 mOsm/kg, respectively. At this point, a diagnosis of syndrome of inappropriate antidiuretic hormone (SIADH) was considered; normal saline infusion was discontinued, one dose of demeclocycline was administered, and the patient was fluidrestricted. Because of the use of ipilimumab, adrenal insufficiency from hypophysitis versus primary adrenal insufficiency was suspected and the patient was started on hydrocortisone (initial dose, ≈1 mg/kg/d prednisone equivalent), and improvement was seen in his sodium levels.
Further testing revealed levels of thyroid stimulating hormone (TSH) less than 0.02 mIU/L, random b A high frequency of hepatotoxicity, particularly elevation of liver enzymes, was noted in one study that combined ipilimumab with dacarbazine. 5 In general, the incidence of immune-related hepatotoxicity reported in the literature is <5%-10%.
cortisol less than 0.2 mcg/dL, adrenocorticotropin hormone less than 5 pg/mL, luteinizing hormone less than 0.3 mIU/L, follicle-stimulating hormone less than 0.9 mIU/mL, insulin-like growth factor-1 less than 16 ng/mL, and prolactin of 1.4 ng/mL. A brain MRI revealed a normal pituitary with no evidence of brain metastasis. A CT scan of the abdomen performed to rule out metastasis showed normal adrenal glands bilaterally. In light of these results, a diagnosis of ipilimumab-induced hypophysitis leading to hypopituitarism and hyponatremia was made.
The patient was treated with hydrocortisone replacement, leading to symptom resolution and serum sodium level normalization. During the hospital stay, he complained of excessive thirst and urination, leading practitioners to consider the possibility of a mineralocorticoid effect of hydrocortisone versus diabetes insipidus. The patient developed steroidinduced hallucinations and confusion, and hence hydrocortisone was changed to medium-dose prednisone. He also complained of seeing floaters. On day 5, slit-lamp examination revealed anterior uveitis, for which he was started on prednisone acetate eye drops. The patient was discharged home with oral prednisone and prednisone acetate eye drops on day 6 of hospitalization.
On 2-week follow-up, the anterior uveitis had resolved but he continued to have excessive thirst and urination. He was found to have persistent hypothyroidism, with a TSH level of 0.74 mIU/L and free thyroxine (fT4) level of 0.4 ng/dL, and was started on thyroxine. A water-deprivation test confirmed the presence of partial diabetes insipidus, and he was started on desmopressin.
Four months after hospitalization, the patient still had occasional dizziness and nausea. He was maintained on levothyroxine, low-dose steroids, and desmopressin. Because he was not symptomatic from hypogonadism, this was being monitored. The patient had a partial response to ipilimumab in his pleural lesion.
Discussion
In 2 large phase III studies of ipilimumab, hypophysitis was seen in 1.5% or less of patients treated with ipilimumab. 1, 5 The incidence of immune-related adverse events, 3 including hypophysitis, 6 might be dosedependent, with an incidence of 5% to 17% seen with a dose exceeding 3 mg/kg. 6 However, in a large phase III study among patients receiving ipilimumab at 10 mg/kg and dacarbazine (n=250), only 1 patient developed hypophysitis during maintenance therapy, which was observed more than 70 days after the last dose of ipilimumab. 5 Although this might indicate that hypophysitis is not dose-dependent, it has also been speculated that the decrease in hypophysitis in these circumstances is related to the use of cytotoxic chemotherapy and radiotherapy, which may prevent ipilimumab-induced hypophysitis by depleting immune cells. 6 Uveitis is a rare complication of ipilimumab, with only a handful of cases reported in the literature. No case of uveitis was reported in several major trials of ipilimumab.
1,5,7-10 Two instances of uveitis have been reported in association with ipilimumab and glycoprotein 100 melanocyte/melanoma differentiation antigen vaccine.
11
The present patient developed a skin rash after a single dose of ipilimumab, and subsequently developed ipilimumab-induced hypophysitis and uveitis 3 weeks after the last dose. Because the plasma half-life of ipilimumab is 12 to 14 days, 3 delayed onset of hypophysitis and uveitis is possible. 5 The use of steroids for the treatment of skin rash could also have masked the onset of hypophysitis and uveitis. Furthermore, as demonstrated by this case, patients with 1 ipilimumab-induced immune-related side effect are at an increased subsequent risk for other immune-related side effects should further doses of ipilimumab be administered.
The clinical presentation of ipilimumabinduced hypophysitis can be diverse, ranging from nausea, vomiting, and hyponatremia to neurologic symptoms, such as ataxia and diplopia. The vague and protean manifestations can present a diagnostic challenge. These symptoms occur after an average of 6 weeks of therapy. 3 A high index of suspicion is needed to avoid delay in diagnosis and misdiagnosis. Pituitary function assessment through hormone level measurements and MRI of the pituitary are the most useful methods to establish diagnosis. Pituitary MRI can show diffuse enlargement of the pituitary gland with suprasellar extension or uncommonly empty sella 12 ; however, as illustrated by this case, results can be essentially normal, 13 such as in patients receiving steroids or when diagnosed early. When present, pituitary swelling on MRI precedes hormone deficiency. 14 An instance of intense uptake in the pituitary gland seen on PET/CT scan, before the initiation of hypopituitarism, has been reported, suggesting that hypophysitis can be detected early on a PET/CT scan performed for another indication. 15 Hypophysitis results in anterior pituitary dysfunction, whereas posterior pituitary function often remains normal. Investigators have speculated that corticotroph and possibly thyrotroph cells may be preferentially damaged. 13 However, few instances of posterior pituitary dysfunction, as in this patient, have also been reported. 16, 17 The most important differential diagnosis of ipilimumab-induced hypophysitis includes brain metastasis from melanoma, primary adrenal insufficiency, and thyroiditis. 3 Treatment depends on the grade of toxicity. The accepted treatment of symptomatic hypophysitis includes the initiation of a high-dose steroid (≥1 mg/kg of prednisone or equivalent) with a slow taper over at least 4 weeks, supportive care, and appropriate hormone replacement as indicated. 12, 18 An initial high dose of methylprednisolone (1-2 mg/kg) may be considered, particularly for grade 3/4 toxicities. Grade 2 endocrinopathies can be treated with further doses of ipilimumab in selected cases; however, grade 3/4 toxicities (except grade 3 skin toxicities) often require permanent discontinuation. 3 Fortunately, steroid use does not seem to reduce the antineoplastic effect of ipilimumab. 6 The prognosis of hypophysitis is variable, ranging from asymptomatic detection, to spontaneous resolution, to progression to pituitary fibrosis and permanent pan-hypopituitarism. 12 With steroid use, although symptom resolution can occur within a few days, the size of the pituitary gland gradually declines in approximately 4 to 12 weeks. 6 In certain cases, the pituitary function may be perturbed for even longer, thus requiring lengthy physiologic hydrocortisone replacement therapy (mean, 20 weeks). 3, 6 Despite the long recovery time, the pituitary thyroid and gonadal axes may recover in up to half of the patients, whereas most of the patients have persistent secondary adrenal insufficiency. 6 Given the rarity of ipilimumab-induced uveitis, a paucity of information exists on its presentation, diagnosis, or management; however, findings can be expected to be similar to those for uveitis from any other cause. For management, topical steroids for grade 1/2 toxicities and systemic steroids for grade 3/4 uveitis are recommended. 3 The occurrence of severe immune-related adverse events may be associated with rates of disease control 8 or durable objective response. 19 The present patient did not have evidence of disease progression at 6 months.
Although immune-related endocrinopathies cannot be prevented completely, periodic hormonal assays and chemistry profile at baseline and before each dose may be useful for early detection, 3 as can PET scan performed for restaging. 15 Close observation for these side effects is particularly important for patients with prior history of immune-related adverse effects.
Conclusions
Ipilimumab is a novel immunotherapy that provides a survival advantage when used in the treatment of metastatic melanoma. With its increasing use, the possibility exists for the emergence of rare yet serious complications, such as hypophysitis. As illustrated by the present case, ipilimumab can be associated with hypophysitis, which can also involve the posterior pituitary. Normal imaging studies do not always exclude the presence of hypophysitis, and therefore a high index of suspicion, early recognition based on symptoms, and treatment with steroids are important. 
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